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mm o&m * n zsm-tz^u ^fyitm^Mmytmn 

-fl&5£ ( l ) 



— fift5£(1 ) Dye1-f L 1 -eDye2) m1 ) m2 

LUiMi^U ■lttl~5©SE«&, m2te 1 ~ 5 
„ Dyeltt£l©$8ftafc*U Dye2tt— JR^C (2) T^3*l£fg2 0>3gfeH£^t 



R ir r 12 , R 13 tt-tn-?nisistJc*f(iJR : ?-, r;i/^;i/S. tjv^t—jv 

tt0~3 ©l?tS[S:^-r„ Z^i'Oi?:/*, t7i(l/>C fe&V^'v-remtf 

IS^L, nll&0~8©$|gt£^i1- o nll#2 J£JLh<Dl$, Vl^CT'tiM&o 
T%i:<, £V^C^LT^£7£f&UT%&V 1 > 0 X n kfc-0-, - S -NR 

14 -&su R u iZ7kmm^ r;i/=¥;i/S, 7;i/>r-;i/S, 7'J-m, 'vy-n 



[ft 2] 



Hlft3£(2 ) 
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(-NRCOO-) £r~lf7ymm*tf^£n2>Z.}lltt£<. x u #-nr 14 - 

a>m. h^z^ (-NRcoo-) ^fdt^ymM'f'ii^t.ti^^.int 
m&m2] — «5£ (i) T'mt>znz>it&mz&^T. l 1 ^-g 1 - (a 

7y-U>lt*S'J. A 1 «[nI^li^t>-rtC-0-, -S-. -NR 3 - -CO 
O-. -CONR 4 - -S0 2 NR 5 -©V\f^$:f R 3 ~R 5 & J £*l J ? ? ;n 

m&icykmm^ Tn^^m. r/i>r-jvm, tu-m, Afngi^t, 

[»^3] — «5£ (1) T-^;b£*l£ft-£%&C;i3V^ Dyeltf^^tOfi 

3£K:$/y— >3£feE8. ^□^/T— ^-;i/3g&a©v^;tx;fr-e& 
£ z: £ H-rzm&m l * it 2 iclB«tf> An >y >ft«^JI*3fe*m. 
[»*S4] — «5£ (1) ^*fca*i&fl:^ft*«TSB-«S: (3) x*mzti 
iff 1 tela*© a n *f > ft«^ JM##». 

[ft 3 ] 
H9fc3£(3 ) R„ 
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jScfi, Rn~ R i3> M ir M i2^ nlu n12 ^ x ir z v v n tt— ttsS (2) 

ill^^-e&So ifcGl, G2, AL tl«»^2 t|^«^feSo 

x r X 2 tt^tl^tlM3ilC-0-, -S-. -NR g - -CR 7 R 8 -&il 

, R 6 ~R 8 tt-?-ti^n33i3iic7K^M^ Tfr>r->vm. rv-)vm 

nl&0~3 (Dl^C&^-fo V p V 2 ti:Mgl«£^U n2, n3&0~4©g 

tScSr^-To n2, n3#2jgu:<z>f$, v r v 2 &m CefeM^ o T % £ < , SlVUCjg 

•r e © ic&s&st *m? a 

fcfc, G^SR^fcliV^CTDyel £3£$*U G 2 »R 12 , R 13 , ^fcttVjj 
tt'$)Srt«^<, X n ^-S-®^ LjlCni— (-N 

RCOO-) *fc»7^mM^*^*ti5z:fc«^<. x n «!-NR 4 -©i|, 
Ljic^ix^^s (-NRCOO-) ikfc&y vmm^-tf&t-fr&z.iitetey'^ 

[ffsftgs] — jR^C (l) (3) T?^;fo£4x£fti§i-$ii&c;fcv^, An 

^ > itmn^ <D mm # 2>\ Dyel >Dye 2 i: o T V * £ Z. £. £ &WL iltS 

l ~4 GDra^jWcgs^An^ ><ffc«a««3fe*J**. 

[ff:£3(6] »*«4K1|B«©-JR^; (3) T*^$*lS^o 
[0 0 0 1] 

[0 0 0 2] 
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ZLCD^SSrSI^-rS^C ZL*l£T^<Ofr(Z)$l^#£*lTi£fco P.B.Gilman 
,Jr.£>&, Photographic Sciece and Engineering, f 2 0i, ^3^, §97 

i d 9 7 6^) icfc^r. lm^izitj^^y^m^m^^ ts^izzmuiz 

T-*>&m*:mmJ]*:m^TWLMi<1*:t=.o G.B.Bird£te#H#lf §3,622, 316 

^2f:e>»#HHS63- 138,341-^-, 1^64-84, 244#JC fcV\T, ^ft-feiSifr £ © 
31 * ;i/ ^ IC «fc £ 5: ?T o . 

fefUlCoV^tt, ^^#^2,393,351-^, 1^2,425,772-^, H32,518,732#, 1^2 
,521,944-^, |^2,592,196#^fe^^^1#fF565,083#^if^C|3^StlTV^S o b 

_h$rfce>ofe=fe)ODi: It, G.B.Bird£>ta#H#fF3,622,317-5f-, 1^3,976,493-^lC 

^M£>fcl:#^Hg64-91134-*HC£V^ < £ %> 2 «©;*/I/jfc£* tz.\%i3)\s 

lf2/a»7*^/T&a:4fBB^6-27,578K:feVNT, An-!f >-ffc«JClR*M£ 
> tt®C^N#ff 887700A1-& \Z £ V^ T ©*4£© $/ T — £ * O ^ T 
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[0 0 0 3] 

tot, ^^©B^iiifm^^^^^^^-eti^^-rs^s^^ 

[0 0 0 4] 

( l ) £*H*U:lc4>fc < H l J»©^3fef£/N n tfyfcimMM *mtz> n utfy 

ftSliiS: 4t«3t t. -t Z> i\ n f > f fc«^K«3fc*t*4. 
-8*5$ (l) 

[0 0 0 5] 
[ft 4] 

— 8fc5t(1 ) Dye1-eL 1 -eDye2) m1 ) m2 
[0 0 0 6] 

o Dyellimi ©StH&Hfc^U Dye2tt— «5£ (2) T*3I3 tl&H 2 0>3frfeH£^i 
[0 0 0 7] 
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[ft 5] 




(Vn)n11 



[0 0 0 8] 

g&^U nimo~8<Z>g$fc&^fr„ nll#2J£*Ji<Z>B^ V n ttHI Ct'ti^o 
T%J:<, SV^C3£MLT3g£71?J&bT%.g.^o X n «-0-. -S-, -NR 

14 -&itu r 14 «tK^M^ r;i/^;i/S> 7;i/>r-;i/S> ru-;i/S, 

(-NRCOO-) *feli7^^M^7b^*nS3i:^^<, X n ^-NR 14 - 

cdb#, L^zyutom (-NRCOO-) ■tfe&yymm^-tf&t-ft&zLiiiz 

(2) — «^ (i) x*mt>zi\z>tt&mz&^x. L^tf-G^ (A 1 -G 2 -) 

ti-T-mzftzzuzmmt-tz a) 8s*©An^>ft«2£ju*3fe*m. z.z\ 

Ajli^^bflC-O- -S-, -NR 3 - -COO-, -CON 
R 4 -. - S 0 2 NR 5 -©V>-rtl^$:^b> R 3 ~R 5 li^tl j rtl^lC*^M^- 

. r;i/^;i/S, tasT—AsM. rv-jim. ^T-n^SSr^tu tm i ~io<z)g 

(3) — Ks£ (1) T'^fc^tl^ft^iC^VNT, DyelA^n^tlMitice/T- 
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>3frfeffl. yft&m> t^pv J -;^f&&atf>^-r*i;fr-e3£>sz:£$:# 

(D (2) mm<Ds\utfyitm^nmybmn 0 

(4) — jR« (1) T'&frZftZft&mz&^T. Dyel^.> 7 n>^at*&S 
ZLUZftmH-tZ (1) ~ (3) ffi*©An^>fc«»«3fe*m. 

(5) — (1) T*^t>$4xSfb^^TIB-^ (3) Tr^t3*l5Z:i:£# 

(i) ~ (4) ®^rti^jcia^(Z)/\n^>fbis^^TOo 

[0 0 0 9] 

[ft 6] 



[0 0 10] 

R 11 ~R 13 . M ir M 12 , nll % nl2, X u , V n tt— (2) 

tmmv&Zo *fcG r g 2 , A r tm (2) izisv$>£.mmx>$>z> 0 

„ R 6 ~R 8 »^ti^tiMic7K^M^ 7;i/*;i^ 7;i/>5r-;i/g, 7'J-;H 
„ R r R 2 ittn^tim^^mm^ r;v*;vm. rto>r 

nlfcj;0~3<Z)$l8t£^|-t o V r V 2 &e&g£3iU n2, n3&0~4©g 
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ST*&SZl£tt:fc<, X n #-S-(0l$, L^CX-rM, (-n 
RCOO-) $.fcl*7ymm : f-tf'&$.tlZ>Z.ll1 l Zt&<, X n ^-N R 14 -©^f, 
LjlOl/^I (-NRCOO-) £&IZ7 vmm^-tf^t. ft ZZ. titter o 

(6) — ft^t (1) (3) -e^t)$tlSft^lCfeV>T, Gl, G2^7 
Jl*rl'ymV$>Z>ZL£.$:!&®L}l-t2> (2) ~ (5) 0>fa;Tl2MCgB«C!>AEI>f 

(7) '— «55 (1) (3) T*^b£*l5fls£*C;i3V^ A^-O-, 
-S02-, -COO-, -CONR 3 -T'feSZ:tl:Mi:t5 (2) ~ (6 

) (Dftftfr\zmm,<D^u>f>it$&2£Mm t %ttn 0 

(8) — jRA (3) ^fr^tl^ftl^lCfc^T, X r X 2 ^-0-*fctt-S 

-t'fesrt^Miits (5) - (7) ©mifr&cia^©/\ny>fc^»^ 

(9) — fflttf, (3) T^frSIXSft-^JCfc^T, G^Rjfcl^U G 2 ^R 1 

2 i:lits^i:^i:ts (5) - (8) ©Mti^ic|a^©^n^XblS^ 

(10) -05$ (1) (3) T~mt>Zft2>it&mz&^T. x n #-o- 
Vtty^yM. %)VX\r-n / MT'2b2>Z.k:%:i&Wt}l-t2> (1) ~ (9) ©fati 

(11) — a&5£ (i) (3) T?^;fo3*i£tf;-£#&c;i3^T, x^-nr 
i4-t'fe5 3ii?:Mi:ts (l) ~ (9) ©Mti^tcfB^OA utfyitm^ 

(12) — jR^ (i) (3) -e^bstisft^Jcfc^T, x n #-s- 
v n ffl4>Jtfc< iitioto^- s o 3 m. -oso 3 m, -po 3 m 2 , -O 



8 
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(13) — MLjZ (1) (3) T*^b2*l£ffc-£*C;J3^T, X^-NR 
1 4 S-*?& Si (1) ~ (1 0) , (12), (1 

(14) — (i) (3) T^;fo3*i5{fci^tc;J3^T, ^n^>^ 

n^(Dm.MtJt>K Dyel>Dye2 £&oT^SZl£:£4#$t£i-<5 (1) — ( 1 3 

(15) j\u¥yitm^Mmybumzt5^x. -n^ (D a^i* (3) x*mt> 

(1) — (14) <Dffiti-frizmm<z>Kn>f> 

(1 6) — $5$ (1) (3) T*mztiz>fc&mz^tiKu>f>itm^n% 

««) J^±#£t-s&^T-&sr (1) ~ (15) (DttftfriZ 

(17) (1) &t=.l* (3) r^£;ft£ffciir^£^tmn>F>>rt^K#L 

3!J#, iz u>mmztiT^Z>z.£*!ftWL£irz> (1) ~ (16) ©fsftlfr {c|B« 

(i 8) ttria (5) mm<D-m& (3) T*sti*^*. 

[0011] 
[0 0 12] 
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[0 0 13] 
T v^r V>Z1 £ $rS*i-<5c 

assist* * n 5 o mz. &&&<Dnmmmwi$m'f 
wxmzti&nmMnisXiz. ^frte&Jbcoxib&K. mzf$m&m^i)K m 

hni, ^j;i//K^r^;i/^ 7;i/n=^>*, i/'JM^M, 

to , r^^-^a, rs/;i/T^/a. 7^ y ^7 5 ^s. r^n^s/ 

7;^Mtf7'J-w;b*^7^;i, t^/i/?-:*- 
7U-;i/^;*g, ^^um^-ytm. ^7?^^^!, r/i/^p/i/ 
S^7U-;i/x;b7>f-;i/l, 7;i/^Mtf7 , ;-;w;i'*-;i/E 7*>;i/S. 

-;t/:*-=¥s/g> *x7>f^7^;s> 3fa7*s, s/y/i/as, hk^^vs. 
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^r;i/S, 05;>Ltf*^-;K x^;w n-7°u\£)^ >rv^ntf;K t-^;b, n 
x^fa*//i/, 2-^anx^;K 2->>t^x^;k 2— x^;i//\ 
, i/>?uT)V*cJ]sm (#£b<i;iu ^tSc3^?>3 o©ga*fc«MS 

^^;i/i/^n/\^r$/;i/) . tf$/* dt;^M (#;§;b<te, M5/>^3 0 
©g&t>b<&&e&cDfc?£/*ny;i/3f;i/S> o*u, ^mf5C5^e> 3 o©bf^ 

[1, 2, 2] 2 ->r;w ^>^n [2, 2, 2] ;**#>-3->r 

-r&ggi*©#cE>y;i/3f;i/S (M^«T;i/=3p;i/^^«©T;i/^r;i/S) lir©^ 

Mg&0>y;i^— fl/fi. Mittf, tfx;K 7';;k 7°v-;w tf^-jv. 

icj/^DTM^S, ^mf5t3^?>3 o<z>s/^nr;i/^r>©^M 

TO*; £ofc— tiling 2-i/^n/<>^>- 1 ->f/w 

©if s/^nrA/^r— ^n, #£b<&, mmm5fr*>3 o<Dm&*h<izmMWk 

^fc-TOUifeok— fiffi©S-e&6, 0H^«, tfS/*a [2, 2, 1] 'V/h- 
2-x>-i--ok I^*n [2, 2, 2] *?h-2-x>-4 — £ 

^-rs=b©T-*>s„ ] . r;i/^r-;vs (#£b<te. «*R2*&3O0i« 

UMf-;i/S) ], 7';-;i/i (#£b<tel£iii£fc6jb>e>3 0©g&%b<W: 

o-/\^f*;'f;i/7 5;7x-;v) , ^t^s (#.*L<tt5*fctt 
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5 % l< 6 10f f mZ.lt. 2-7U;K 2 -^n:-;i/ 

. 2-tfu^^— ;k 2-^>!/f7 , /'j;K i 2 - try 
:*\ 1 -*^;i/-2-3fy V-*<D&^t£*i?~jry<&<D&mMm-z*>&^ 0 ) , 

Xh3f£/, -fV^D/K^i/, t-^h^PS/, n-;f^;i/tf3f 2-*h 
3r$/xh=*$/) % r'J-^t^^I (#*L<te. ft*«6^e> 3 O0)ffg|t>L 

4 - t -^7i; 3f£/, 3--hn7xy^rJ/, 2 h^^X J 4 JIT ^ 
J7 3Lj*ci/) . */y/l/3r*$/3S ($f£L<fcJU 0 0)t/V )V>t^r 

n^^-^r^S. l-7i-;i/fb7!/-;i/-5-t^ri/, 2-fb7t FOtf^ 

O0>g$&=fcb< ii4sSSI©r;i/^;i/*;i/7Kx^^i/«, ^Ui!&6fre>3 0©g 
l < ttif 107 V -;i/*^^-^tJf i^I, WZ.it. ft ;i T 

K**i3^&3 0©gmt>L<&MS&<z>#;wt^;u:**$/S. N, 

L<&. ^it2^f,3 0©gm=fob<«MfimT;i/n^re/?!j;V3K-;i/^2/S 
^j;i/xj?-;p^-dr^ % n 9 Jl**c*/) , 

■*S/iiA/iR— 7x;^i/A^-;i/t^^, p-*h=*£/ 
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te&g&©7 ;i/^;i/T mmm 6 e> 3 o ©g^=fe o < sutior- u 

^Sc i *^3 o©s^%>b< &4*ggl<z>7;i/3f;K 7U-;k Afn^fiibfc 

-^^^^r^^— , rw$;i (^*b<«, *;i^;b7$ ^ 
mwtifr^z o©g^it)b<^g^i©r;i/^r;i/^;i/^-;i/T5 U£itlfc6 

3 o ©nt» i < liit i®7 'J - *;i/3j?n^r $ ;s, 
jit j , t^ats. J , tf/in>f;vT^ 7^n-f;i/7^ ;, ^>^>r;i/ 

7 ^ J . 3, 4, 5 - h y -n-yttr^Jlyfiri/^ai—jVjjJVTK—jVT^ J ) . 

s*jitf-j\sT$ jm (#^l<«, mmm. i 3 o ©gm^ u < &&*g 

gl©7^ y AM^;i/7^ a/i/^-f/i/rs n, n-^*^^ 

7^ ;i/T^ n, N-yxf;i/75 7 ^ =EA/*y 

e>3 o©gm*;b<ii^«mT;i/=idrt/*;i/3i<-;i/T$ /S, mx.it. *b*i/ 
ijfrtf-jlT^ J. xf^ri/*;i/tol/75;, t --7V*i/jUVT$—JlT^ J 

7^/) , 7'J-^^i/^->n/75;i (*f£u<wu ^sitgc 7 ^ 3 o 
i/jtj)VT8—)vy$;* p-^nD7i;^i/A;nK-;i/7^;> m-n 
^Sto^e>3 o©gg| ; bb<«Mg^©x;i/>'7 ; E'f;i/7^yfi, #J;Ui, 

77^^75;, N, N-^*^;i/7^ /*;Hft— ;i/7^ N-n-**^ 

;i/7$ ;i/7^ 7) , 7;i/3r;i/2&tf7y-;i/x;i/;ft^;i/7^ 7^ 

h< \*mm%ci j^e> 3 o©g&*L<te&gt&©7;i^;i/*;p*— ;i/7^ ^ 

^15:6^^ 3 ooggi=fcb<iiMgil©7y-;i/x;i/^n;p7^ #f*.tf, ;* 

2, 3, 5 - h U ^ n n 7i-;i/^;i/*r.ji/7^ y „ p - z^jiy 3L=.;vx?vfc 
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-jit^j) , ^;i/*^hS. T>v*;vn-m (#i£L<&, K*ai*e>3 0 
77^^^ n- (3 - K^S/^^rS/^n tr;i/) ^;i/77^^ n, n-s? 

^E^OK N- (N '-7i-^*^/t=E>f^) ^^/7 7 : E^;i/) , 7 
fr*r)VX.ZfT V -IVXJVZT J ->vm (^^L<tt, ^itf* 1 ^ b 3 0 ©gg|£ 
l*mnWk<DT)V3rflsX)l7J — 6fr*>3 0 ©gglil fcte&fg&OT U -/b 

*/i/:7-f ftf*.& ^f^^7^f — ;k x^;i/x;i/^>r — ;k y^—jv 

^^7'f^^, p-^f^7i-M^/7>f-;i/) . T^^w&tfy u 

(#£b<tt, ^misci ^e>3 o©gg|^fe^gii©r;v^;px;i/3iN 

MSSlciDT;i/=3p;i/*;i/^-;i/S, , mmmi^hs o<z>gm%b<&Mggl0>y 
u-;i/^;i/3K— KaK8t4^e> 3 o©sgi=bb<^gm©^M^'e*;i/ 

zl—jv^jv^—jv. 2-tru vjvijjvtf— 2-7'j^^-;i/) , ru- 
r y fflX-te. 7i;^i/«-^, o-^nn7i 
i/^^/Jfn^) % T;izi*i,jt};]s7$->\sm ($?£b<W:, ^^t2^e>30©g 



1 4 
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) , #;Wl*>f;i/S (#£b<«, ^fH$tl^e>3 0©«g|=fcb 

3 0 ©g&fc b < tt^SSlCOT U -;i/7 VS, ^HlgC 3 h 3 O ©gg|=fe; b < 
-x^/l/^**-l, 3, 4 -f7S?7l/-/I/- 2->Ol/7vO . -f^FS 

b<&. N-**s/>>f s F, N-7*^/>f ^ F) > **?-f ;i (^*b<tt 

, g£i?i8C2fre> 3 0©g&%>b<&&tfi$l<£>**7-< /Ik #9*.WU V 

b < tt. ^^I5c 2^f>3 0 ©M&fc b < i±Mfigltf>**:7 * — ;vs> 
s/*:* 7 -r n , /Jx^^-f — ;i/T^ ;i ($?£b<&, mm 

S 2 ^ & 3 0 ©tit) I < (i*Si©^X 7 >f -;i/7 ^ ; I, MAH ^*h3f 

i/ta7-f-A7^;> ^^f;i/75y*^7>r-^7$/) , /ft;*?*^ 

(»*b<tt, ^tlt3^^3 0©«gl : fob<ttMM^©^U^S> MA 

, 11 K7^/S b < tt^fS: ©Sgl*; b < teMfi&tf) tK7 2? 

3 OOtt&fcb^&jg&tf^W F*, fllAWTN, N-i;^f;WKK) , 

yyb^izym. *;vym. 7it>M/>l, 7;i/^-u>^> b 
ij7x-i/>s, -t-yzizz/m.. ^y^—frm. ^u-^m. y^yn. ^y 
^ym. j^f^-frm. *rv-)m. hrys»3t m^v 
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ym. ifv$v>m. i?v#i?>m. <4>\*vs?yn. -r>K-;i/^> ^y^? 

, yz^itym. -ry^vvym. ^j^-v-vym. *j*"*i/v>m. 
ym. i})vA)/-j]/m. 7it>pjy>i, Tzvvym. 7xt>hn<;> 

[0 0 14] 

±SB<z>fi$!*w<z>cfiT% ^Km^^r^i-^^©^ ^ti^mu^yjg^-tia© 
^tiSo ^(D-Kli: bTJi, ;i/T^ y ^;^3}?-;k p-^f^7i 

[0 0 15] 

5^ ml« 1~ 5<Z)gg5: S^£U ^tKttl tttt2T^»J, <fc»;^*b< 
&l-e&U. m2& l~5(D$|ffc$:^tb, b < it 1 * fcte 2 T*%> V . <fc 'J^t 
L<te 1T?&5. 

[0 0 16] 

Dye2&— jR^ (2) T^tStlSKS 2 <Z>$§&0£^;b"r. 

r u , r 12 , R 13 «^-tv-m3fi3iC7K^M^ r;i/=^;i/« (if* b<& 
kss^r (JSTFC£$c^e>) i^e,i8, <fcy^^b<«i^e>7. #ic#* 
b<iii^e>4©^gilT;i/^;i/^ (#S;Ui, ynif;i/. >rv 

#?*^>;v) , c»i*»e>i 8. #£b<»i^e>7. #ic$?£b<» 
1 4 LTfrr^(7)w^eilbfcT;i/^r;i/S 
##Mfe>fts„ b<i±r^;i/^;i/« (#9*.tf'0$?/w 
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t/x^/K 2- (2 h3f£/x h*is) x^;V) , 7 U -^v^Sf i/7;i/^;i/S 
(Mx.«2-37aiy 3f$/x^/K 2- (l-t7h^» X^;i/) , 7;i/33r$/ 

;ft;i/3tfzL;i/:n^;i/) , 7 V-JU*3rS/j})l:$—)\/yjl3r)],m -V 3- J 

$/x^;i/) , 7i/;i/7;K;i/S (0H3.&2 -7-fe^;i/x^;p) „ ^;i//t^t>f ;i/T 
;i/^r;i/S (ftl&tf 2 -tsifcV J ijjvtf—jv^fr) % x;i/:7 y=E>f /b7/i>3f/i/ 

->^;i/^^Dtr;K 3-^.;i/^^;k 4 -*;i/*:7>;k 2- 

n>K3fS/] x^;k 2 -n Kn^ps/- 3 -x^^^ntf^, 3 -x;i/zft:/n3j?3r 

(WZ-iiz- (bfn u 2 -yt>- 1 ->f /i/) x^;k f-b^t. Ko7;b7 

r^-i jv*?- Jig) > rW^^7*-*7,^77 : E^W^i (#9*.tf 
^io^*-^??^^^^^!) . /\n$*>ttiJI7/i/:*/HS (Mi 

7;i/^rx;i/i l <»cffc2~2 0. Miil tf-;i/. tv;k Z-^^r— 

Mi«3-^;i/^-2-yn/<x;i/) ^) , 7*;-;t/S (C»6fr£>20, b 

<«ciit6^e> 1 0, $ bizftt. L<\zcm6fr*> sommmr u— ($1*. 
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vf e>ti-& 0 ) ) , 

(cuti^e>2 o, ft&v<izc&3frt> 1 o, se>ic^^b<» 
cm4-fre>8<DmMWk^um& (m«2-7'jM, 2-fi-M, 2- 

try^n, 3-bfv^/u;i/, 3 -^f v^-s-yy 3->fyfr % yy^ 2 
—f$^!/u;K 2 -^-tf-v"; ;k 2— ^rvry/w 2-try**^;K 2 -tf 
y s-tr^/i/, 2- (1,3,5- b y yyy ;v) , 3- (1,2,4- hvr s J 

y;i/) , 5-?h5i/u^) , ct5ci^e>2 0, u<ttctsc3^e> 1 0, $ 

4 h^r^/- 2 -try VA/miaztfimtr f>^. ) ) ##tfe>*i£ 0 

[0 0 17] 

M ir M 12 Mt3£lc*^>S£3lU S«IS^:^L/TVNT : bJ;<, g^2£L 

;i/^r;i/S ^f^ if;K i--/n^) , /Ma^s/JBC^ (Mili, 

f&Ut % a^^, y^/^) , -hum. cfU ~ 2 0(Z>r;i/n=3ri/^ (#Ix. 
tf, *h=^>, xh^pi/) , c$c6~2 6©y y (iAH 7i-;i/, 2- 
^-■7^;i/) . cf$co~2 oo^niS (W^tf, 2-try^;w , 

h^ri/) > ctgti —2 o©r^>;i/T^ ;i .(#9*.tf7'fc^/i/T5 J. ^y^/^ov 



1 8 
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nl2tt0~ 3©^|5CS:^L, L < l± 0 — 2 GDg$fcT*& »J . £*J#£L<& 
lXJi2-efeS 0 &;i3nl2#2JSA_£:(Z>B#. M ir M 12 «|^ Dt'tl^o T % J: Vn 

o 

[0 0 18] 

m-y^ym* :&/ww-/i/Sk -f>F-;i/#> 'Ov^^oiiy^&stf, 
^>y77>iT'^s. 

[0 0 19] 

v^7b^ L<«M;U;rc£U ~2 0(Z>y;i/*;i/g {s^mizr u ~r 13 iz 

I5tl~2 0©r;i/n^^^ (MAH * H3fS/, aih^S/) , C|fc6~2 0©y 
u-;i/« (43*. tf, 7i-;k 2-t7f;i/) , cg£o~2 O0/\fnil (M*. 
tf, 2-tfu^;i/, 3-k:y^, i-t?ny;K 2-^:n-;i/) , c$:6~2ocDyy 

cuto — 2 o©x^4n>t^ >x;i//ft:/y$ F) , cffco~2 

o ©;*;]/ (MiiiN-^^x^77 : E^/i/) , tPn^pi'M, 

MM) . 7U-;i/S, 7^;v7^;s, #;wt^;i/S, 

[0 0 2 0] 



1 9 
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nll«:0~8©g$fc£^IU $?£L<&±0~2 £^t1\ nll# 2 #±©1$, V n 
[0 0 2 1] 

X 11 tt-0-, -S-, -NR 14 -S:iU R 1A &7km&^ TJl*)im. T 

K>r-jum. 7'j-;vs, ^umm (&>±f&$LL^Mi*R 11 ~R 13 £mv) & 

X n #-NR 14 -<Z>B£, I^tCtf ^*>3S (-NRCOO-) £ ti: 7 y UIM 
X n #-S-©l#, Ljico:-^;!/^ (-NRCOO-) ifcli 

tt£o#-S0 3 M, -OSOgM, -PO s M 2 , -OP0 3 M 2 , -COOMCD^ 

[0 0 2 2] 

fcfc, JtlgilLjttR^ R 13 , V n m^;ft2MC5$|£U R 12 #; » R 13 tC 

3*ig-rs3i:3y#*L<, R 12 ic^i-&;ii:#j:»;#;§;Lv^ 

[0 0 2 3] 

* L < tt&iRK^R (JE*TC»i:vO) 1-20, 

(#* b<tec$t2~2 o, MAtfif-v>, ^n^-i/» , r;i/^r-i^> 
S (#* L<&c8c2~2 o, msxf^i/x ^*ntrniy» , 7^ KS. 

*fl/7 4 —;vm* ^^ji-^jvm. -NR51- 
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e>n<5) \yy& v< acm. 1 — 2 6, mz-ize -zuu - 1 , 3, 
5-hur^-2, 4-sm;i/^, try 2, 4-sM/i/ik 

■?»0~1 0 0J£*T> »*L<ttlJSH-t*fett2 OJWT©5iJS3£S:*'t. 
L 1 tt^*b<tt-G 1 - (A x — G 2 -) tl-T^$tl-5o 
Ajttfa^fcmfr-rKl-O-, -S-, -S0 2 - -NR3-, -COO-, 

-CONR 4 - -S OgNRg-OH-ftljfc&^U Rg^Rgtt-ttl-fftffltiiJC 

Ajttfi^bOi-O-, -S0 2 - -COO- -CONR 4 -5:iU «fc 

yj?*b<tt-CONR 4 -S:St. 
[0 0 2 4] 

£v^) 1—20, fl^.^fl/X x^l/>, yntfi/>, 

2-^^;b^i^>, 3-7 jc^;i//^>^ u» , r;i/^r-i^> 
S (ff*b<ttC»2~20, MxJ£:n-^- L/>, -/n^- 2-^- l>> 
) , 7'J-1/>S (#* L<W:Cifc6~2 6, 4-71-l/X 1, 

ff*b<ttGl, G 2tty7I/*l/>'S&*U b<ttC»l~8©HC«l 

titH7^^ ^ >i&it. 

[0 0 2 5] 

tltt 1~ 1 0©ffiR€:*U #*b< ttl *fc«:2&*U «fc»;#*b<ttl 
SrSl-T. tl#2JgiLL©B^ «£fc©A 1 &t>*G 2 te|i?£T'%Jt&oT ; fe>.&v^ 
tl#l©Bk A^i-COO- -CONR 4 - - S 0 2 NR 5 -(DVN-rtl^T' 
U <> -COO-^-CONR 4 -t$5it^J:y^b<, 



2 1 
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-CONR 4 — -e&SZliltf;* blZ&± LV^ 

tltf 2J£JLttf)H#, A 1 <t>'J>%i< H% lfgte-COO-, -CONRp -SO 
2 NR 5 -®^r*l^-£&5 b<, -COO-*-CONR 4 -t'^ 

ZliltfJ: b<, -CONR 4 -T'$»SZli:*^f)i:^* LV>„ 

^^^CD^y^A^CoVxTtt-COO-, -CONR 4 - -S0 2 NR 5 - 
, -O-, - S0 2 -<D^i?nfr'V2b2>Z.}ltf L<. -0-££fci:-C 

ONR 4 -tfeSIil^S bV* = 

[0 0 2 6] 

**vji&m> ^^^r->-6^, *uis7=->&m. 3m*u*s7->& 

t^rV;-^i, ^^r'J^Afii, *n=r~^A&fft, Tif^^fefii, * 

, yi/ftjR, 7*J*?-y&m. 7*\zuik^m. **uny&m. yji^ujy-& 
Ms ?;v^hm 7iti;>fei, 7i;f7i?>fii> 

>f>^d"-fe^> ^/^^>6sr, rtrv&y&m 

*rWy&m> 7^D^'Jl/>M, /K;i/7-f 'J>M, ^an7 

3m*uis7—y&m. A&tut/r—y&m. u#i/r—y&m. ^y 

zfvv ZLi/y—yteM. ny-yi/y # **ai/7—y&m* 7D^~7-6i 

o 

rtl^ca&liGDgM^CoV'kTtt. 317 • IA • /A — V— (F.M.Harmer)^ 

nf^fUf^ • ziyn^yx-i/y—yz^x • yy K • V w t-w F • ny 

?^*?y% (Heterocyclic Compounds-Cyan ine Dyes and Related Compounds) j „ 
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> - U — • T> F • if>X(John Wiley & Sons)*±- - =l- 3 — D 
>K>> 1 9 6 4^fTj. • :nA • ^^-V-(D.M.Sturmer)^ r/x-^nif^ 

•^•'^h U — (Heterocycl ic Compounds-Special topics in heterocyclic che 
mistry)j , ^18$, W, 1 4 gff, !M 8 2 j^b 5 1 5*fc£flCiB«£*lT^£ 

o #*uvvfi3R©— «5££i,tw:, xm&mms, 994, 0 5 i-j§-ki3 2~3 

6 MSB*© £<J:tf#H#fF5, 7 4 7, 23 6f^30~34lEi© 

T->ft*©— jR^Ctt, *H4f fi^jg 5 , 3 4 0, 6 9 4^21~22I© (XI 
) , (XII). (XIII) lC^£*lTV^%tf> (££L, nl2, nl5. nl7, nl8©jR»£ 
KS-Mr-r. OJEJt_t©fflR <#*L<tt4JBitT) ) ##ffe>*lS. 

[0 0 2 7] 

-r. 

(4) 
[0 0 2 8] 



[0 0 2 9] 



[ft 7] 



Raf IM=f Mai-Ma^^C-tMa^ Ma*.-*- ,Mag= C-(-Mag= Ma/^v, N~ Ra 2 

na< lea ' na* 





Cly 
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, cito~2O0Afnii (Mz-ix. 3-tru^;i/) „ 

, cffci~2 o<DTi/;vT$ ;i («7t«r-fe^^r ^ .a <*>!/>f/i/ 

JV) , J*;i/*S, k^D^ri/S, ijjv^t/m. C£8tl~2 0CD7;i/^r;i/ftI 

na^Ofna^iOilfclil "e&lK L < 0 -e&5 0 ka^JOA^Stt' 
lT*fe§„ Ka^ZJSU:©^ Ma 3% Ma 4 &|^ CT* WJiottiJ: V>„ 
[0 0 3 0] 

^Di/7->^6ffli:bt^L<a, TAB— jRsS (5) T^fcStiS^H 

-«5£ (5) 

[0 0 3 1] 
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[ft 8] 

Raa-N-tMasrMag-t^OfMa^-Man^f 

Cty 

[0 0 3 2] 

e>»£ hK^y^i^m. s<y)/7^ym. ¥V*?ym. \^u-/vm> >r>K-;i/ 
Ra 3 t±7K^M^ y;i/3f;i/». r;i/^r-;i/S, yy-;i/S> 

S (J^±«F* LV^«ttRa r Ra 2 tC|SFD) £^fc>-r= Ma 8 ~Ma n &#* 

*t>-t LV^iMai—Ma^Cl^b) 0 na 3 tt0 tfcttlt^5. ka 2 l±0^ 

£3 £T*©gPfJt£m)U #£L<teOfre>20)ggfc$:3lU <fcU« : *b<«l 

Ka 2 #2J£U:tf>H^ Ma 1Q , Ma^il^CT^MfcoTtj^V^ 
CI $rtf5fti-rs-f^> U y>i«#© ^ftUCiftM&ifc *mt>-t. 
[0 0 3 3] 

^#V^->H/^#lHi:bT^*L<», TfH-fiS^; (6) T*^*>£*lSi 

-«5$ (6) 

[0 0 3 4] 
[<fc9] 



O ° 



Za5 V=t Mai2-Ma 13 =^Ma 14 — ( ^ Zag 



Cly 



[0 0 3 5] 
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U &$LL<l*0fr*>2<D&m.Z&ir e ka 3 #2J£U:0)l$, Ma ir M 
a 13 tt |^ C -e t» o T «fc 

[0 0 3 6] 

Zal, Za 2 S. t?Za 3 i: L T «^fS[ 3 — 2 5(7)^^-9- 2-3 

-^f;i/t^t!/'J;K 2 - 3 -x^;i/^-^p-9-i/i;;i/, 2-3, 4-$;ai^;i/^- 
3fif-v*y;K 2- 3 -^^;i//<>y/^=¥-b-^/U;K 2-3-ifM>^t 
yy;K 2 - 3 -^^xfM> v ;t^ft!/'J^ 2 - 3 -x;i/^^n fcf;i//< 
>y^-=^-9-!/u;K 2 - 3 -;*^;i/^>r:i:^;^>v^^-^/y ;k 2-3-* 
h^ri/x^;i//<>^^-9-i/y ;k 2-3 -7.)v^^?vKy\/^^)/v ;k 
2 - 3 -±y ;k 2 - 3 a -^7 

y*y;K 2-3-yWV/ft7*abf;i/-js -^7 h;*=£-9-v*y;K 2 - 3 -t.;i/3}x7* 
n tf;i/- T -^7 h#3fiJ-v~y ;k 2-3- (3-t7h^i/x^) *<y\r* 
*-»fv*y;K 2-3, 5 -^^^;i/^>^/^^r-9-v*u;K 2-6-^aa-3- 
y U ;K 2 - 5 - 7~D ^ - 3 - * V* 3f -9- y y ;k 

2- 3 -x^;v- 5 - ^. h^i//<>yt^t v ;'J^ 2 - 5 -7x^;i/- 3 -7. 
^/^7°nbf;i/^>v*>r^-9-v*y ;k 2-5- (4-7*0^731^1^) -3-x;i/ 
its-7*)\s'<yv r *3rW) ;k 2 - 3 5, 6 -^^^;i/^^-^>y* 
^-^ri?-v*y;i/) , gtfjiffc3~2 5©^yv*-;i/^ (#9*.tf, 2-3-*^;i/^r 
y*y;K 2-3-xfM7!/'j;K 2 - 3 -;*;i/3ft7°a ^fy^'J^ 2- 

3 - 7*;i/*7~^;i^y v*y ;k 2-3, 4-^7^7^'^, 2-3, 4, 

2 - 3 -ilJltflrZ/^fl/^T^V ;K 2-3-* 
fM>!/f7V"JM 2 - 3 -m-)l"<yi/?-T)/V ;K 2-3-7*^;i/^> 

v*^rv*y;K 2-3 -*;i//fc7*ntf;i/'<>y^Ty*y;K 2— 3 -7.;i/^7*^ 
;i"Ov*^yv*y ;k 2 - 3 0 -7-7 r^/u ;k 2-3-7.;!/* 
7°n tf;i/- r -^-7 hfryy ;k 2-3- (i-t7^^j/x^) ^>i/f 
rv*y;K 2-3, 5-i?^fM>^f7!/'J^ 2- 6-?nn-3 

M>yf7 x ;U ;K 2-6-3-K-3-xfM>!/f7yj^ 2-5- 
7*n^- 3 -^fM>yf7!/U^ 2-3 5 -;* h^fi//<>!/f 
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7v~y;K 2 - 5 -7x^- 3 if ;i//<> !/^t^/u;k 2-5- 
(4 -^n^E^ac^;!/) - 3 -x;i//i>^>n/^>^T^U;K 2-3 
;i/-5, 6 -S/^^;i/^^-'<>y^Tyu;i/^^A^if e>tis) , l£iH£&3~2 
5<z>-f ^ (MX-lZ. 2-1, 3-i?xfM^^!/'M, 2-1, 3 

-^fM^^yy^, 2 - 1 -^^;i//<>y-r ^ #vy ;k 2-1, 3, 4 

-byxfM^^^'J^ 2-1, S-^xfMv^'^fyij^ 2-1 
, 3, 5-h'j^fM>^^^yu^, 2-6-^nn-i, 3-^*^;i/ 
^>^^^yu;k 2-5, e-*;^no-i, 3 -j;xfM>^ $ *V 
U;k 2-1, 3-^x;i//J>yntf;i/- - $ £V 

y/i/fcifamMf e>tvs) , Jg&Stl 0 — 3 OtfK > FU->« (Mill 3, 3 

-y**\fl/>f> KU->) , ^iS[9~2 5<D*J V y®. 2-1 

w;y;K 2-i-xfM;u^, 2 - 1 -*^;i/6 nn*7 y ;k 
2-1, 3 -v^jv^cj u;k 2-i-^f^-6-^f^w;y^ 2 
- 1 -x;i/^^n tr;i/^y u;v. 4-i-^f^^;'j^, 4 - 1 -;^;l/3}^:^^ 
;l/:^p>'y;K 4-i-^f^/-7-^DD^;'j;K 4-1, 8-s;xf;i/^; 
u;k 4-i-^-6-^wwjfl/, 4 - 1 -xjVTbzfu^jv*; 

U/l/3&if^#W r 6*lS) „ ^it3~2 5©ir (Mx.fc£, 2-3- 

^^;i/^>yir i/^-^/u;i/^if^Pif e>tis) , ^11^5-2 5 0>try vym ( 
2 -tf y ^j&if^w&ti*) &£##tf<b*u s&KUfcc^rvy 
>r*i*-v~y ti/t!/y>t, f;i/7!/y>t, * 

y^/v^iz-jvm. >rs*vy>«, -r^^y [4, 5-*/*-?'; >] 
^ ti e> £ t % & < . s mm ult i»M©ggi«3¥w e> ti z> # 

^.«2-tfy 3-try^;i/, i-trny;K 2-^ai-;i/) , tv -fryt^i/m ( 
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x;i/^>T^ K36 (fflx.lX**yxflsfryT$ F) , ^^77^^! («^.« 
N-^fw;b77=e-f^) > tFn^pi/S, j&/i/3tf:*s/2S, y;i/=^;i/^^-S ( 

-jy^ym. ¥vt?>m. ifu-jvm. -ok— /i/St nty^ym^tfmf z 

[0 0 3 7] 

Za 4% Za 5 , Za 6 «#^^ffi^S:^-r^©lCi^ll*;i^^S:^t>U, Jamesgf, 
The Theory of the Photographic Process, ^4J&, ^ ^ >f±, 1 9 7 7^ 

yy^>-3, 5-^>r>. a k #vu >- 5-*>, \L#yv^y. i^t~\x 

4-^*\i#yhJy. 2 ->f ^ y*^!/U 5?>-4 2-^-^r-tJ-yU 
>- 5 2 -^^^rl^y >- 2, 4-^^T>, >fyn-^->, n- 
>r>^f>-i, z-VySry. ft7i>-3-*>, ^t7x>- 3 - 

-*-3pV>f >*VU 5, 7 -$/^3f V- 6, 7-^tKnf7l/D [3,2- 

a] h?y*£?>, 3, 4 Kn>r / y >-4 i, a 

, 4 >r >^i/y>-2-*>. bry F[i ,2-a] try i, 3- 

bT^!/n [l, 5-b] 3f^>/n>, tf^yntfyK>. fc£f©^#P 

#£b<&. M#yvjy. u-#—y. A)v\^v-^m> 2-**WV y 

[0 0 3 8] 

Tli, F.M.Harmer^, Heterocyclic Compounds— Cyan ine Dyes and Related Com 
pounds. JohnSWiley&Sons, New York, London, 1 9 6 4 ^flHCfB^tf) ^CDtf^fc 
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[0 0 3 9] 

£/7->-fefit, *n$/7— >65R©-«5SSM:, ^ffl#fFm5,340,694#^ 2 1 
(XI) , (XII)C^3;TlTV*S*>a>#$JS UV^. 
[0 0 4 0] 

(i) x*mt<n2>4t&mt£ i )ft£ L/<i*-«« (3) -e^ts 
*i£ 0 ^H 3 , R n~ R i3- M ir M i2^ nlL n12 ^ x ir z r v n a:— ( 

X r X 2 t«*l-£*l§fti£tC-0-, - S -NR 6 - -CR 7 R g -S:Sb 

, R 6 -R 8 «^n^3fi5iic7K^M^ r/i/^f/Hk r^^r-^m. rv-jvm 

fctt;*/I/*7Jl/3f/l/aS&^*\ R 7 > R 8 li^*L/<liT;i/^;i/SS:^^c x r 
X 2 tt - O - £ tc It - S - T* & -5 3 £ 3bW * b V*„ 
[0 0 4 1 ] 

R r R 2 »^-ti^4x^5iic7K^il^, r;i/^r>n/». r;i/^r-;i/S> rv-jvm 

„ /v^n^S (J^_t^t bv^»R n ~R 13 tC|^^) £^tU ^*U<«7K^M 
[0 04 2] 

nmo~3tf>g$!t£^!U L< tiO~2<Z>ggt£^iU <£ *J$? £ b< » 0 

nl#O0)l#, nl2^1TfeSZli:*W* b<, nl# 1 ©B#. nl 2 & 2 T* 

nl#O0)B£, X r X 2 tt^tC-S-^fe^>ri:^*L<, nl^KD^F 
„ x r X 2 ta2UC-0--£&5Z:h##i: LV^ 
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[0 0 4 3] 

V r V 2 liSmS LV^teV^CHgD) £3IU n2, n3» 0 ~4 <Z)$|£8[ 

£3tU U<tt0~ 2 n2, n3# 2 J£U:<D V2, V3M 

i*$f*L<wu ^ynym. wvym. 'Ovf:7^>si, 3^:7 jq>^, en 

[0 0 4 4] 

fcfc, GjteR^fcttVjlCTDyel tlil, G 2 teR 12 , R 13 *fc«V n tC 
TDye2^^-TSo ^OlgS, G r G 2 , R r R 12 , R^. V r V^tl^fttf) 
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*T*=fc.&V>#, ^*b<tt, /Mn^>flS«l *E/I/2fcy, 1X10" 8 ~8X10 

~ 1; t;i/T*;§v^r£:#Tr£So Any>fl:lfiWX#o. 2~i. 

3 ^mOD^-a-tCtt, /M3>f >M1 ^l/^fc*;, 2X10" 6 ~3. 5X10" 3 ^ 
;KD^in**W* 7. 5X10~ 6 ~1. 5 X 1 0~ 3 =£fr<D&Mm.&& 

[0 0 7 4] 

^^at;i/i3-;k oi^^t^=i-;k ^fAtny^, r-feh>. try 

m^mnLxit^mnm^s, 4 69, 9 8 mftzizmmozuz. mt&m 

fcAffl^SBflD^S^SU #^H§4 6-24 1 8 5#&£&cSB«©ri:^ tK?§ 
14^*JC^tS:$-&, 3<Z>#tfc^£?LM#^*1-S#S£, #H#fFf£3, 8 2 
2, 1 3 5^lCfB*©r^^, l?TOS4£8!HCfbl^t/ *mm U M?§?£5:?L&I*^ 
^iD-TS^, #^Bg5 1-74 6 2 4^\zmm<0^H^. l/>y K$/7h$i*£ 
*fcllr^£mv^l§fl¥U »**&ftM#^»iD'* #HIHB 5 0 - 8 0 8 2 



5 o 
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, 912, 343 1^3, 342, 6 0 5^ ^ 2 , 996, 2 8 7f, MS 
,4 2 9, 8 3 S-^fciftCiB^tf^&tJ^^tlSo 
[0 0 7 5] 

. nvMitm. ajuta, asuta, a*«tffc«, HtfjfctfcfMR, jfrfMR©v%-r 

n%Mv%T*»J:v%^ 3Lffi***®0mntf>IBJ&#O. lmol%J£Lt, 2 & 
[C^tKlilmo 1 %J£AJt. #»C#*L<tt5mo l%JgiLh(£>3- KSr^tfi 

H JC J: U J: y »H3&#JffiR**3S^*ais-es*. 

(regular) fc^Hficfc^-T £ * ^fc£©<fc?fc 

^grj® (irregular) ^%oti©, 1S&©IB ((hkl)I) fetiot 

^lCO^T& Journal of Imaging Sciencefg, ^3 0^ (1 9 8 6^) <D 2 4 7 

fc^&sfcfcmi&Mi^LT^LT^T^&v^ An<r>ft««m pro*:* 

[0 0 7 6] 

a^afl:«©¥«^n^>ib««3[^ff*b<«fflsn«. ^fitffi^tt 
, (i oo) xtt (i i i) ^©i^jg^to^tbv^ (in)i* 
IS J£AT3*i£ (ill) ¥*fcn*^ iiflH^^^/'sA^ 
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-?©it^7«<fc5o A^I^(3D#^i!i:¥«lCB8bTli#^5- 6 1 2 0 5 izm 
[0 0 7 7] 

(l oo) ffiZ^mmiz&-D¥-&Vzffi^ J£*T (l oo) ¥«tn^. 

ICfc^Tte. (10 0) spJ&K^tt** (111) ¥4RKUt-^T^ig©^c)fett 
#«v*. (ill) (ill) ±MfcScJfrffc3«*#&K*e 

-€-tlK:»UTttWW¥9 - 8 0 6 6 0 5. #H§¥9 - 8 0 6 5 65. * 
B4#f^5 2 9 8 3 8 8-5CS3IR3*lTV*<5. 
[0 0 7 8] 

*»W^*v^Tffiv>&4xSfift«*v^»S[ffc«©^W©?ev\ (111) ¥* 

^H#^4 4 1 4 3 0 6f, #H#fF2l4 4 0 04 63f, ^K#^4 7 
1 3 3 2 3 5. *H#fFSfl4 7 83 3 9 8#, 5KH#ff^4 9 6 2 4 9 15. # 
H#ff^4 9 8 3 5 0 8^ #H4SfFS?l4 8 04 6 2 1^, 3*19459131 5 3 8 9 
5 0 9 5. mm&mf& 5217858 5. #H#fFfjl 5460934 5o 
[0 0 7 9] 

*»WKi«v%e>nsWJIfl;« (111) W&^lcWUTttTfflOWtfCffi* 

*H#« ; fg4 4 2 5 4 2 5 5, *Btfft&4 4 2 5 4 2 6 5. *B4$tf&4 4 

34 2 6f, #®$#S*f&4 4 3 9 5 2 05. #H#fi^4 4 14 3 1 0^ 
^ff^4 4 3 3 0 4 8 5. ftSttgiFfM 6 4 7 5 2 8 5. *H#fffl4 6 6 5 0 
12 5. #HWlF«4 6 7 2 0 2 75. *H#I*2I4 6 7 8 74 55. *ffl#fF 
^4 6 84 6 0 75. ^H#fl : f|4 59 3 9 645. #HOTlFi&4 7 2 2 8 8 6 
5. 7 2 2 8 8 65. 3RH4#SfS54 7 5 5 6 1 75. *H#fFfg4 

7 5 5 4 5 65. ^HffSMM 80 64 6 15. ^HSffFIM 8 0 1 5 2 2. 3fc 
H#fjp^4 8 3 5 3 2 25. #ffl#ffH4 8 3 9 2 6 85. 3Kffl#ff^4 914 
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0 1 4 #H#fF3l4 9 6 2 0 1 5^ #H#fFfl4 9 7 70 74#, 
fj^4 9 8 5 3 5 0f, #H#fF3l5 0 6 1 6 0 9^ ^^#^5 0 6 1 6 1 
6#, #a#im5 0 6 8 1 7 3 3fe5tt$?lF£5 1 3 2 2 0 3 ^ffl^H 
5272048 XmmWt& 5334469 #ffl#if !g 5334495# 

. xmmmm 5358840 xm&mm 5372927 #„ 

[0 0 8 0] 

#S693lC.mv , ^;tx£> (10 0) ^icMLTtt, TSBCD^fHcfB^tiTV^ 
. ^H^fFSM 3 8 6 1 5 6#. ^ffl#fpm5 2 7 5 9 3 0^ #H#fFSfl5 
2 9 2 6 3 2#, ^H#fiF^5 3 1 4 7 9 8^, #H4#fi^5 3 2 0 9 3 8^ 
#H#fiFSl5 3 1 9 6 3 5#, *H#fFSg5 3 5 6 7 64^, gJtfNflfFSfl 5 6 9 
9 7 1 HMH4$ffM£ 7 3 7 8 8 7^, #H§^ 6-308648 #> g - 

59 11f„ 

[0 0 8 1] 

ttrxK^ hifc&2J2Lh, HlC^f^ U<fct5J6U:, #IC^^ L<»8J£U:T*&S 
„ _hmii#lCJ&v%A\ L<&1 0 0 OJ^T, L<»5 0 OJ^TTfe 

So TO^S^-CD^Stt, 0. i*J^*L<tt0. l/i 

mmm> JglC^*L<»0. 0 7 ^m^iii 
[0 0 8 2] 

rz:"e©T^^^ hJt#2JWJi-e&&£te, y*^# hit (;Nny>ft;«tt? 

«tt^©«»ifat©5 o%ja±#«-r*3.i:«:*«c'r*. #*b<«, 7o%& 

[0 0 8 3] 



5 3 
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1 0 0&V^5 0% (Mm Sr(5«)5^i:3!)Wib<, <fc U U < 1 0 0 & 
^L7 0%£, 4#JC#*L<ttl 0 0&V^9 0 = 5 0 %£TIII5 £ 

[0 0 8 4] 

ft<^io o^^cov^T^^$:a[^li^bT^^^)-g>z:i:^^f*b<, <fc*J 

[0 0 8 5] 

T;i/n-;i/Ss#7-fe#-;K rf?y -N-trn/i/bTn u K>, ^'J7^um sK 
u * * ? y /nk >Ky r ^ u ^ h\ # y t?^;w $ *v-;k tfy if— 

^9^->ilUTtt5JK«3I"S9^X!D«^, MI^f^Bull. So 
c. Sci. Photo. Japan. No. 16. P3 0 (1 9 6 6) lCgH^£ 

zi^aWSibv^ jmi&umteEmzmvTm^&l*. 5° c~5or;©^H-e 
M&ZHtfftt. 2K^B^pH%gfttcj&DTil^s#2~ 1 o cDf^-esg^r 



5 4 
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[0 0 8 6] 

Mg, Ca. Sr, Ba. Al, Sc. Y. La, Cr. Mn. Fe, Co. N 
i. Cu. Zn. Ga. Ru, Rh, Pd, Re, Os, Ir. Pt. Au, C 
d. Hg. Tl, In. Sn. P b. B i £J8V>5 Z. il^t'tS. Zlil&tiD&M 
liT^^-^A^. m&> fl!Mg£L *»£&*v*tt6BMIMi 

t5„ CdBr 2 . CdCl 2 . Cd (NO3) 2 . Pb (NO3) g . Pb 

(CH3COO) 2 . K 3 [Fe (CN) 6 ] . (NH 4 ) 4 [F e (CN) g ] . K3 
IrClg. (NH 4 ) 3 RhCl 6 . K^R u (CN) 6 tf&tf&Jtx*. BSfi-ffc-^ 
V 3Sy Kil L-T/M3. 7=U i/7;> 5/7*- K ^:T$/7*— K -hn 

e> Mftlir^ £ 1 Wm<D JB <^ T <fc V ^< 2 g& S V Hi 3 «J£U: £ M^-frT 

[0 0 8 7] 

A«ffc^4&tt**fctt** 71* h^^&^&^^ic^L- 
tf, HCl. HBr) $>2>\i^Z/\Utf>foTK2lV (M^-tf. KC1. NaCl 
, KBr, NaBr) fcSsil!^^* Jg V^S 21 h A^^S 0 £ fci&^lCtS; l» 

=fo^^©^*T*in^.€>3i:t;T^S„ (M*tf> AgNOg 
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) &5W±AD>f>ffcy;U?!j U>fc?£$£ NaCl, KBr, KI) legs 

[0 0 8 8] 

^^#^3, 7 7 2, 0 3 l#lCSB^$*lTVN-g> <te»^*;bn^>>ft^#|$: 
[0 0 8 9] 

#MXttjffl-^i±"e^>y. (T. H. James) f -7*h^7 

7-f>y^-ynt^ ^4jS, v^^>*±flK 1 9 7 7^, (T. H. J a m 
es. The Theory of the Photographic Pr 
ocess, 4th ed, Macmillan, 1977) 67-7 6HiCfB 

**n-£»-, 12 0i, 1 9 74^41, 1 2 0 0 8; 'Jf-f-f-f^^ 
n 3 4i, 1 9 7 5^6^, 1 3 4 5 2, *H#fF!&2, 6 4 2, 3 
6 1#, im^3, 297, 4 4 6^, H3§ 3 , 772, 0 3 1^ m&3, 8 5 
7, 711, I^^3, 901, 7 14#, l^3§4, 2 6 6, 0 1 8#, &£T$m 
ms, 9 04, 4 1 5f, M^lC^H^mi, 3 1 5, 7 5 5 #lCiB«£ *l« 
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<fc?JCpAg 5~10, pH5~8 1S&-tfUm.3 0~8 OT^Cfc^T^lt -feb>, 

K AUfAt-Vfti/T^-b. ^b^. ^iz t^-f K<D<fc 5 fc2;*^0>ft;'£• 
^& £ JS V^ 5 Zl i: 3?)^^ £ . ^ A-ft-S-^tt i/'^2 flf% £ t=. It 4 
^S^fS. &$.ls^J^PV2±it&mi*. R2 PdX6 *feliR2 Pd 

[0 0 9 0] 

;R#I$IC&, K 2 PdCl 4< (NH 4 ) 2 PdCl 6 , Na 2 PdCl 4 , (NH 4 
) 2 PdCl 4 , Li 2 PdCl 4 , Na 2 PdCl 6 ££teK 2 P d B r 4 

#1*313, 8 5 7, 7 1 1f, H3f§4, 2 6 6, 0 1 8 £tmfl4 , 0 54 
, 4 5 7#CiH^£nTV^gm^ft^£MV^3£#T*£S 0 ^:fc>»££fl: 

m&&jm&$iM<Dmi*. xm&mmz, 131, 03 ^3, 411, 9 

14#, if3, 5 54, 7 5 7#, #H§HS 5 8 - 1 2 6 5 2 6 J: tffui£# 
r^KSURHfc^j , i 3 8~ l 4 3HfcSB«S*iTv*«. 

TAnWH^tj ixi o~ 4 ~i x l o" 7; e;i/T*&*K $ £>ic#* uv* 
©&1 x l o" 5 ~5x i 0* 7; t;n*fes o A^^-Mt-£-^<z>39F£ Lvn|5HI± l 
x i o" 3 ^b 5xi 0" 7 Tfe-5 o ^^^y^fb-S-^&svNte-fe by s/T>ffc£-$j 

bV^ffl&5 X 1 0~ 2 *)M3 1X1 0" 6 tfeSo 
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fbdBl*E/I/S»J lxi 0~ 4 ~1 x 1 0~ 7 =£)]/T*2b>). $^ic^f*bv>©»l x 1 
0" 5 ~5X 1 0~ 7 =EA,X*2b2>„ 

Mi/smMM (Wtliz* n, n-^wi/;^ n, n-^x^ 

[0 0 9 1] 

rrt*, m^mmm*. ^u^fyitm%miz^mmm^M-t^^ mm 

J*J*£ifftfftSpH8~l l©lffpH<0#H5C'T*ia*a5«v%H:J|ft|«S-er«*jS©v^-r 

=e;i/§U i o~ 7 ~i o~ 3i E;i/©^H7!)^^^feSc 
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[0 0 9 2] 

zgfrtoxwi'btemtL?-*:. m4*>izmm&is&&iki!imtfm&}X'2bz> 0 zz. 

t, < ^:v^ 0 nHc^-rsKft^itt, Maire&oTfc, mmmx^>-ox^x^ 0 mm 
<?>mitM£Lx&. jg^bTK^Js^^©^^ (m^mc, n 

a B 0 2 • H 2 0 2 • 3 H 2 CX 2 N a COg • 3 HgOg . N a 4 P 2 0 7 • 2 HgO 
2 , 2Na 2 S0 4 * H 2 0 2 • 2 HgO) , ^;i/:*3f (MAfl K 2 S 2 O g 

, K 2 C 2 Og. K 2 P 2 O g ) „ ^;i/:*-3f K 2 [T i (0 2 ) 

C 2 0 4 ] • 3 H 2 0, 4K 2 S0 4 • Ti (Og) OH • S 0 4 • 2 HgO, N a 3 [ 
VO (0 2 ) (C 2 H 4 ) 2 ] • 6H 2 0) „ m-?Zs3SyWt& KMn0 4 ) 

, ^nAts (mnit. k 2 ct 2 o 7 ) <D&o&mmm&* 

So 

[0 0 9 3] 
[0 0 9 4] 
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[0 0 9 5] 

ry-M, ^;i/*yhfh7i/-;H (#ic l -7x-^- 5 -tjijjzf h-r- 
h^y-;i/) ; ^*^Mf'J ; * frit -7 V h VTi?ym ; * 

-Of^St ^h^Tif-T>7 ; >^ (»tC4-kFn^S/t» (1, 3, 3 a, 

fiF^3 , 9 5 4, 4 74f, , 9 8 2, 9 4 7 #&Hg 5 2-2 8 6 6 

3-2 1 2 9 3 2*fcffi*S*lfcflS-&ft#&<&. KfihSffe J:tJP3c)tMfcl:tt 

^Tgfifcfa, tt^3g«tf», fitf^Jfcffc, TfcSfcXg, *Sfc^tf>#lfcB#, fl:#*if^iu, 

[0 0 9 6] 



6 0 
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[0 0 9 7] 

-fey if- • >f J: y^*tt»C«3fe3ii:& 

o 

rtie>©^<D^lC0V%Ttt. #!3¥7-2 8 7, 3 3 7#, #^4-3 
3 5, 3 4 2 *f#Ha¥ 5-313, 2 8 9f, #HI¥ 8-122, 9 54f, 
#Hf 8-2 9 2, 5 1 2#&£lCg2®3*\,TV^ < , 

ijffM 1 5 2 9 0 ^H^ffS 4 5 7 0 7 5f, 3fcH#£iF2910377-£, 

#fF^4, 5 0 0, 6 2 6#, #^Bg43-4924-^, #^ll-24200#, 1^11-2420 
H§\ H11-30832-&, ^11-84574-^-, ISll-65021-^, (^11-109547-^-, 1^11-12588 
(H§\ ^11-129629-^, Hll-133536#~|f ll-133539-5§\ If ll-133542-5§\ [fll-13 
3543#, |^1 1-223898-^, If 11 -352627-5f, ||6-1 3 0 6 0 7^ 116-332 
13 4^, 1^6-332136 1^6-347970 If 7-2 6 1 3 5 4 
^> #S20 0 0-8 9 4 3 6f, tg&mvf 2> Z. £tfV£Z> 0 
[0 0 9 8] 

*>, »^«J£tt«^#*KoV>TfcM#«¥l 0-2 6 5 2 7 3f (^l^tf-A 
K&*ftfflK #I¥2 0 0 0-8 94 3 6^ y zf U > ^fifc&lJi&ffl) IC 

, >f h¥K#:£co^T&4fM¥i 1 - 8 9 8 0 i-^icih«$^tvns 
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[0 0 9 9] 

*mmizm^bn&^n%ffl<?>Mm%k^iz'D^Ti*mm : ¥i 0-239789 
zmybttm&nm. m^n^mmmz^^xit, #n§¥i 0-239789-t 

[0 10 0] 

Z.tl*>(DWtMffl&> «fc y # b < kiResearch Disclosure|g<Z)Iteml7643 (1 9 7 
8^12^) , H3Iteml8716 (1 9 7 9^11^) fc£ tfHtItem308119 (1 9 8 
9^12^) ICfBSStlT^y, ^<Z>^<Z>^m&^!§©^C££:&T^L£: 0 
[0 10 1] 





RD17643 


RD18716 


RD308119 


i 




23M 


648K^ 




996M 


2 












3 




23~24H 


648K^ 




996*~998* 








649M/ 






4 




24M 






998* 


5 




24~25H 


649M> 




998*~1000* 














6 




25~26K 


649K> 




1003£~1003* 














7 




25K*ffl 


650£- 




1002* 


8 




25M 






1002* 


9 




26H 




£*i 


1004*~1005£ 


10 




26S 


1^ 


_t 


1003*~1004* 


11 




27M 




6*s 


1006£~1006* 


12 




26~27K 




_l 


1005£~1006£ 
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13 Vffi±m 27M m ± 1006:fr~ 1007£ 

14 Vyh&I 1008&— 1009£ 

[0 10 2] 

*&m<DfLWt3i * xt ic <o h&j & m v * t=. ^nm^tun tc mm -r z> z. n # s 
mm&ma>&ffi. nu^y^mm.m. temmfc-tj?^-. dira^-^h 

509 6A1^ (199 3*M 0H13 B4kW 35 <fc tfmiceimS tlfc^ffNC 
[0 10 3] 

1. JMIffc: 61123-3 5fi\ 4 1 6 2 K 1 4 *T 

2. tfJf^Jg : 6113 6 — 4 Of? 

3 . mmm&tf^m 6 2 h 1 5 - 1 8 n 

4. ^n^MAn^>i^: 62H21-25*? 

5. J\U>fl/foMffi?'&m'. 62K2 6-3 0tT 

6. KUtfyitmiL^J X : 6 213 1-3 4^ 
7 . ?L35S^& : 6 213 5-40^7 

8. ^U^f^itmn^V-^X^ : 62M41-42^f 

9. 6 214 3-4 6^ 

10. ^©ftMiSt: 62M47~53fi 

11. %m<Dm*ti&f&# 4zf: 62^54^-63^5^? 

12. &m<Dmmm& • f bs*** : 6 3 s e - 9 n 

13. a^COzi^ffi : 63110-13^ 

14. 3b^e>-fr?L^ : 63114-3 1^ 

15. #tf#tt&5ffl : 6 313 2-4 3^ 

16. &*MR*: 6 3H4 9-5 0*? 

[0 10 4] 

17. 7fr)],2±T)]/"rK. FXiJ'ly*?'*- : 64K54 — 5 7^f 

18. ^l/^h^^U R&it&I : 65Kl~24f 
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19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 



6 513 — 7ff 
6 5I7~1 Off 
6 5111 — 13ff 
-Tain Vif^^fe^^^r^^^^- : 6 511 4-2 5^ 

5I26~2 8ff 



[0 10 5] 
Kv9M : 



6 

6 512 9 — 3 1 ff 

65132 — 38 ff 

6 513 9—4 4 ff 

6 514 5—4 8ff 

6 514 9 — 5 3ff 

6 51 5 4ff— 6 6l4ff 

6 6I5~2 8ff 

6 612 9 — 3 3ff 

6 613 4— 36 ff 

6 614 Off— 6 71 Iff 

6 7l3~8ff 

6 719 — 1 Iff 

6 7112 — 3 Off 

6 713 1 —4 4ff 

6 714 5 — 5 6 ff 

6 715 7 ff — 6 8 1 1 2 ff 

6 81 1 3 — 1 5ff 

6 811 6ff— 6 9 1 3 1 ff 

6 913 2— 4 Off 

6 914 1 ff— 7 01 1 8ff 

7 Oil 9 — 2 3 ff 
7 012 4 — 3 3ff 
7 013 4 — 3 8ff 
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\ 

47. >( )l/2»s\(D&.m : 7 013 9~4 If? 

[0 10 6] 

, 3f-&7 >79vS/a*T, l/-' if-. LED. CRTfc£4fc&©#a©3fcait«feV* 
[0 10 7] 

®H*«:»fi«fti:bfel/— -totettttu— if-. 4M»fleb— if-fc£# 
-Mi£8tT*{£*B<Z>^ 5 o fc«v*:frfattS:;rr & n t: - 1/ > h fc^T-fc £ 3 t # h 

[0 10 8] 

/ * tt/M/ - */ 3 > RfritJS fc E (Om^WL £ &i± £ r i: # T* £ £ . I&ft © 
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[0 10 9] 

#W-mmm£LT\Zm?L&Xm<&gt2, 54 8, 5 64f, H4, 124 

, 3 8 6#, 1^3, 625, 694 i3, 958, 995 1^4, 168 
, 9 7 6§, 1^3, 4 4 5, 2 3 1 #lCfB^£ tlT if £ Zl £ # 

[0 1 10] 

[0 111] 

*KliRjRatifc3fea%Ifcbfe4:*©^»fl!Log (I 0 / ( I 0 - I) ) 

(cm* 1 ) tc;#LTa#Lfc1it££«-r5o Mfflli 5 0 0 0 c m" 1 ^ 
3 5 0 0 0 cm'^tt^S. 
[0 112] 

*»«Kl}^^t)*/\ny>fl:«^||JLSftt, ^®IR^^^5 OOnmJ^ 
±©tt^©#^£tt3feigUKa&f£#l 0 0JK_L, #3fe!ftJte«:*»*# 5 0 0 n 

*»i^®«©i/2#±^fr3£*W* bv> 0 #3feiftJR«*?«£;tf 5 o 

0 nmJ^_h©^©^tCtt. 3ftlftJR^ISl4#*b<ttl 5 0JK±. 2e>tC#;£ 
L < li 1 7 0 JgJLL, #IC^* b< »2 0 0JS*±, T?&»J, #3ftlRJK«*ift«# 5 
0 0nm*»®a^©»#K:a:, L < it 9 0 fiJLt, SblCflF* 

L < 1 0 0 JSU:, <f*K:#*b<tti 2 OJBUnffe*. JtRRttflfJCftv^ 
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b<tt2 0 0 0#T> £e>lC#£b<tel 0 0 OUT. mzftt. b< £5 0 0J£* 

* fc#3feiftJK«*?ft;R# 5 0 Onm*i0!e^:iLttt, ^©iR^MS 
tt3 5 0 nmg±t*$Sri:^ LV* 0 
[0 113] 

-?<D©Jfc*^* h/l/CDWJfetCoV^Ttt, lUT£©#^ (H*?l^, 1 9 9 6 

©#8re# e> ti fc— 5|»& y <DW.&&m<o 1 / 2 £ L T s r H tfT* & z> . 

r<£>£#. ©Jfc;*^* h^/S:=«^'rSKrai±3tlRiR»iS©3tiSl_tli5 0 0 0 cm 
_1 ^e>3 5 0 0 0 cnT^&Stf, !6»±ti*9lS6SRJC «fcSiRJR©fe*Kia©f?f 
t5 00 cm^ea^^ttElffl©*^*^*;^. 

*ttKlfc£3*i*«T?&y, if«&*©!gam&K, ftSRMPSiS.fctflfi^ig 

Uffim&mZA (^flSXcm" 1 ), *t^&fii©l&»*£B (mol/mol 
Ag), mttW1R*C (m 2 /molAg) fc-mtf, «K©^»C J: y ft!ftJR» 

0. 15 6 XAXB/C 

»*(Log (I 0 /( I 0 -I)) ) ( cm" 1 ) lC*fLT«#L 

[0 1 14] 

6 7 miE# 2001-3047389 
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mz^zxm^ &m(Dft*w.yt&mzm*tt &m&mm 

C -5 r h MT' & y . © & &C H: A D f ^\\MzfcW&M LT 
#^2-1 1 3 2 3 9^4f©*U^-'fejR©J:^K:'fe3R»'6H©^:a$^^« 
[01 15] 

tt^iaai^&^ibsifc^ffi**. ©*^mh±, • A-y (a. 

Herz) 6©7KV-^>a> T^xy* V'Ja->>a> (Ad 

sorption from Aqueous Solution) 7 \?A>Z/ 



6 8 



2001-3047389 



#2 0 0 0 — 2 8 2 0 2 8 



— X -i y ^r^^h'J- i/V—X (Advances in Chemis 
try Series) No. 17, 1 7 3 ^- S> ( 1 9 6 8 E &##IC 

[0 1 16] 

? d v b y =y v 4 - & e (D x m * <d &m ic o v > x mmm & & #> s 
^-smmmmzifZa o A 2 #jgT*&&cDT% mMmz-t^xcD^miz-D^x^m 

[0 1 17] 

m&MiZ <k S^^W^ft^'fitAmax, «fc ^^(DS^Smax©^^ 
5 oro&^-rS^M^tft^^S^^Pi^ ^f*b<«l 2 0 nm^TT^ 

££:Amax;}3<J:tfSmax(D 8 0 %&^-ftfc^iftfifc*%£«S©ra|IRfc*#* L < 
li 2 0 n m«±T% KlilOOn mJ^T, £ L < & 8 0 n mfiAT 

, #lC#*b<te5 0 nm^Tt*^So 

*feAmaxfei:^Smax(Z)2 0 % £^«fc*gi£:Ri:*%:g&:5<Z>fgBIli, L < 
ttl 8 0nmgT, 3 IC$?£ b < 1 5 0 n mJ^T> #^^U<ttl2 0n 
mJ£AT> M&ftt. KlilOOn mJ^TT'&So 
Amax£ fc&Smaxtf) 5 0 %©#)fel&Jlx^£^**>:g&:gl;i:#£ b < te4 6 0 n 
5 1 0 nm, tttt5 6 0 nmi^6 10nm ( ifc{i6 4 0 nm^f> 7 
3 0 n m*efe£o 
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[0 118] 

VAfcfll.fcU^ AT'&sr £#2jfSJSU:&St;fre> lMBfem^©«^i6{Sji 
[0 1 19] 

3§7n«&, &t»ft:«&<Z>?H!l5£&, nTtB*e*>&#. ftt.L<&. 

tcj:*«ffi©aijeastt^-v-^-^/ • • <i%-vz/>r - t^rx>^ ( j o u r 

nal of Imaging Science) , $30i, f|27l (19 

8 6*£) tce<RSftT^&. 

[0 12 0] 

V>„ t&HHg, U— if-flf3fk ^8#. 6 9 41, 8 0 31, 

9 5 81 (1 9 8 0^) 9 8 51 (1 9 8 1^) , F. Sehaef er 

TDye Lasersj , Springer (1 9 7 3*£) <Z)cplCfiPS3 tlX V*$. 
[0121] 

HJK±fe*^e» l«@fe^©x^;l/^-^t^r^©^T*^g : ^bv^ 0 iff 



7 0 
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<ii3 0 %&>±. 2 e> IZfttL L < fc£ 6 0 %, #&C#i; K(i9 0 %JSU:T*&£e 

-&WiWM (Forster Model), ?V X # -m*;i/3r-;f£l»gt ( 
Dextor Model) ^ZmTBIg^* frif-tf&m? Z> hL^X ?>tlT V» 

o 

[0 12 2] 
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[0 12 3] 
[0 12 4] 

mmmi 

[0 12 5] 



7 2 
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Ut 2 3 ] 
D-2KD-&& 



NH3CI 



C 4 H 9 C2H S 

OK >=CH-CH=( ToT 

I O I 
CH 2 (CH^sSQaNa 



I 

COOH 



C 1 3 




C4H9 CzHg 
I ,0 I 

o=( Vch-chK IQI 

/ CH 2 (CH^aSOaNa 

CH 3^ X CH 3 4 r NH 

^ 2 
I 

CH 2 
I 

(CH 2 ) 2 (CH^sSOf 

Cl 



O 




grvcHKigr 



s 
D-21 

[0 12 6] 

mffl&m87700k^(Dj5m$:mmzl,&mi,t=.i/T->&m [1] > 0.54g (0. 
8mmol) , %.T$*Ui/7 — >&m [2] % 0.50g (0.8mmol) , 1-HFD^M> 
V h UT^/-;i/0.12g (0.88mmol) £ ^;i/;*;i/3ft3f K30mUc^^b. 60*C 
lCT10#Jg#bfc. 

tfn^A& [3] , 0.30g (0.96mmol) , V A V ^"n tT/l/X*-/bT ^ >0.37g ( 
2.9mmol) &flB*., 60TC &CT 3 b #2«yi2 h >300ml ffffi 

7 3 flifE# 2001-3047389 
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Lfc^H£$t8!lbfce MS&**y-/WC*#U h V ?A0.065g (0.8m 

moi) fcfln*., >r v^ntr;wr;i/n-;i/$:iw^.T^Dfc5^SS:2iS'JL, >fy/n 

^52%) £#fc 0 

[0 12 7] 

mmmz 

(S^a©HI§) 

KB r 0. 0 1 7g, ^^i2 0 0 0 0OiMS€7f >0. 4g^ 
frTKigftU 1 6 4 ml £3 5 T^C^t>fiy$Lfc 0 AgNOg (1. 6g) tK^WL 
k b r 2 0 0 0 0 OMMf 7f > (2. lg)#?5l$& 
h?£T?4 8*9OTcgM;gsinb£o ZKD^p, ^S&£^fD:*jEi* 
3mV(C«ot 0 K B rTK^&itl*-, mm®L*-6 6mV£. 
Lfc^, 6 0TClC#Sb£. W^*l 0 0 0 0 0©=iA?>ffc-fe'^>2 1 g 
»tfct, NaCl (5. lg) *^$:iiDlfe. AgNO 3 (2 0 6. 

3 g) T^mmnKB rTkmrnzx^frp^v h^-e^*in^b^^e> 6 i#miz 

fee Bfr&Lfc^, i o o o o oa>zi)\^\Wy^y^MX, 4 0x:t- 

P H5. 8, P Ag8. 8K8MSU m%M*:MmhZi 0 3©S^»Hilk 
g!3£:*.K AgS:l^, if^^>& 8 0 g^U WP5«^iftSl. 4 6a 
m, Rffi£lf^©3MHfc«2 8%, ¥-i%m&0. 04 6/im, ^TX^* hit 
3 2(D^W&^X^^t^ B 
[0 12 8] 

JhfBS^a S: 134 g, KB r 1. 9g, 1 0 0 0 0 0<Z)n/\^ 

-ffc-^^^^2 2 g ^-g-tf^Ml 2 0 0mU7 b°C\Z^UW\^t=. 0 AgNO 
3 (4 3. 9 g) T^mmtKB rTHmWLUft^AZ 0 0 0 0 ©if ^ £ 
#HB¥l 0-4 3 5 7 0#CS2«©^C#y7U >^S§#M^#£^SBlI<Z> 
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[0 12 9] 

(mi t/3Ln/<Dj»at) 

-h!H=i7i|£^©7£J&^> AgNOg (4 3. 9 g ) 7kmWi.il K B r 7kmWLHft 
0 0 0 0 <D1f ; 5?->7kmm*:m±<DM(D* J ry A- ft^SsflnfufififM-S- L 

0 mVlC&ofco 

[0 13 0] 
(I2J/i/I/0»JS) 
JtflB»l'5/x/l/CD?g/*ffc, AgN0 3 (4 2. 6 g ) K B r 7KmW.tL 

^12 ooo o<Di£5*>7}<immzm±<nm<D*v>A-ft^&Mmw.m&& 

2 0mV^ofe„ ^OD^. 5 5iCt;H!aifc„ 

[0 13 1] 

Jtfia«2 2/x./1/(Z>JBJ*«, 5 5mVtC8MBfU AgNO s (7. 1 

g) *MilKI (6. 9 g). *JS*i:^i2 0 0 0 0<iD^7f 

± ©an © -v > ^ - ft T**aiit& ettf ^ b t 5 ft m tc m o T 8s;&n b tz. . 

[0 13 2] 
(SB 4 S/ai^CD^) 
±ffiai3 AgN0 3 (6 6. 4 g) *Mi:KBr*M?: 

3 0mV^ofc o »«©*8s«:*TVV 1?^>«:*iDU 40TCT* P H5. 8 
, P Ag8. 8lzmmVt=. B r©HIMbi:lfc 0 HiBWRffiS#3 
. 3/tm. RiSMM2 1%, 5|2i§J5#o. 0 9 0/tm, ¥i£7*^* 
hit 3 7<D^fc1&+X~2b^& B :£&tm«©7 0%JgU:#B*B^#3. 3 
*iJSU:T?J**0. 0 9 0 (iPAT<D¥-1fc1tiL?-lZ& >;£«>e>*lT^£ 0 ^Utt^M^ 

7 5 ffiffi#2 0 0 1-3 04 7 3 8 9 



#2000—282028 



£8 0 A 2 H lsfc£g<Dimt&ft&W.A\Zl. 4 5X1 0~ 3 mo 1/mo 1 Ag 
[0 13 3] 

b 5 6 TC IC#}& U TIBJt^m-fe^ S - 1 & 1 . 2X10 " 3 m o 1 /m 

?>|CS-U2. 5 X 1 0" 4 mo 1/mo 1 Ag ^JnLT60#f^Jgi$LTifcgc 
[0 13 4] 

(2) %w.$mmjkx$w.m^<Dmfe 

7l/>^i:U=. M^ttESl fim<DH&Yrt?-v-BT*2bV. USB 1 © ft US ic 
r/\ 0 -^-S#S&e>fc^<i:-?lc&g£MgfLT 1 4 0 0 0 cm" 1 (7 1 4 n 
m) fr£ 2 8 0 0 0 cm" 1 ( 3 5 7 n m) ltX*<DmWW&X*&i&*'<2 h/lz&tf 
fcMXH? h/I/fcfflteU 1-T m&m) -R £PRl|»Ai:UTi& 
JtXX^^ h;i/£:£«>fc„ /\n>^>ffc^(Z)©iR$:Mb§[VNTPRiR^A' U -L 

og d-A' ) c cm -1 ) izftisTm&Lt=.mz i/2iz.Lxm&m 

jB«&fcy©3feftJR3ft«fc l/fc. «#^B»1 4 0 0 0 c m" 1 ^ 2 8 0 0 0 c 

WL&mmi*2 nnu * U y MB& 2. 5nm[C|?£lfe„ 2 0 0!fS^tC 
[0 13 5] 

» 6 10, OOOrpmt'l O^RI^ttftS 
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[0 13 6] 

(3) 

^KUff^^SEX LT^ 10 1-12 2 £fm b fco 
[0 13 7] 

[* 1 ] 

(D9UHJI 

.i,77- (i. 6x i o" 3 t;i/A 2 ) 




(1 . 50g/m 2 ) 
(2. 3 0 g/i 2 ) 




[0 13 8] 
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2#4 5f3> 


3 8 t 


3 3ml 






6#3 0^ 


3 8TC 


2 5ml 








24t 


12 0 0ml 


2 0 I) y h ^/ 




4#2 0# 


3 8 "C 


2 5ml 


8 0V*; 




1#0 5# 


2 4*C 


(2) frP, (1) 














7KSfc2 


1#0 0# 


2 4 n 


12 0 0ml 


1 OVyhns 




1#0 5# 


3 8 "C 


2 5ml 


i o u y 




4#2 0# 


55t 






mm 


kit 3 5 mmi| 


1 1 








(g) ffi^ (g) 
1.0 1.1 
3. 0 3. 2 
4. 4 
3 7.0 
0. 7 



4. 0 
3 0.0 
1. 4 

1 . 5 mg 

2. 4 



juuay 
#Hb#y ?a 

HKD^^7$>«il 2. 4 2. 8 

4 - [N -ai^;i/-N- /S — t Kn^rS/a:^;VT^ y 3 

-2-^^;i/T-y 4. 5 5. 5 

2K£#tIX.T 1.0 'Mft 1.09*1* 

pH 10.05 10.05 

(g) *^5* (g) 

X?-l/>*?T^ >4^^^2^h y tfA3 7fci£ 100.0 120.0 
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x^i/^^y $>4m&2-t-hv y&m. 10.0 n.o 
Mitry^— i4o.o 160.0 

ffiMTy^— 30.0 35.0 

7^-7* (2 7%) 6.5ml 4.0ml 

Tfc&fltiTLT i.o l.oy^H 

pH 6.0 5.7 

(femm) (g) *t^is (g) 

3L^U>i?T $ >4WF%&i- h y 0.5 0.7 

M*»^hU 9 A 7.0 8.0 

liKlthy^A 5.0 5.5 

z-yt&BtYy*— ttK (70%) 170. omi 200.0ml 

7K£;&n;tT 1.0 9*1* 1.09*1* 

pH 6.7 6.65 

(g) M^fct (g) 

*;i/7'J> 2.0ml 3.0ml 

1 0) 0.3 0.45 

3L^U>i?T ^> AWWlZ-ThV ?AJ& 0.05 0.08 

7KSrinA.T 1.0 l.oy^H 

pH 5.8-8.0 5.8-8.0 
[0 13 9] 

SllttttfflO i©iSlOOtUfc«»«nfSbfc. LfcJLSOfc 

*3ti»iR3ft«»««^3ta5K: J: y#&fc2008^©¥*lO!>ffiT*&S. 

, Jt««l 0 1 <Z>1g£glphb£o &fcJfc&Ml 0 1 ©3tiRJR!ftlStt 5 

8-e$>ofe 0 

[0 14 0] 

7 9 ffi|E#2 0 0 1 - 3 04 7 3 8 9 
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[^2] 













101 


S-l 




100(S*P) 




102 


D-l 


1.71 


156 




103 


D-2 


1.83 


167 


BJJ 


104 


D-3 


1.82 


164 




105 


D-5 


1.83 


167 




106 


D-7 


1.79 


163 




107 


D-12 


1.81 


165 




108 


D-13 


1.80 


166 




109 


D-14 


1.79 


164 


BJ§ 


110 


D-20 


1.84 


169 


Bj§ 


111 


D-21 


1.81 


166 


*fSBJI 


112 


D-22 


1.84 


169 




113 


D-2 7 


1.75 


160 




114 


D-29 


1.77 


162 


Bj§ 


115 


D-35 


1.78 


162 




116 


D-36 


1.79 


164 


*&BJ§ 


117 


D-37 


1.79 


164 


#3gBJ3 


118 


D-38 


1.78 


162 


*&BJ§ 


119 


D-39 


1.78 


162 




120 


D-40 


1.79 


164 


BJ 


121 


D-43 


1.80 


165 


#$gBJ§ 


122 


S-2 


1.62 


146 





[0 14 1 ] 



8 0 ajSE# 2001-3047389 



#2000—282028 



[ft 2 4 ] 

S-1 



r3r s >-cHK s iox 

i i 

(CH2)3S03~ (CH2>3S0 3 Na 



S-2 C 4 H 9 



>ch-chK°Tq1 

I O I 
CH 2 C2H 5 

o=c 

I 

NH 

CH 2 
I 

(CH2>2 (CH^aSOa" 

^Cl 



C-5 



N 

OH 



[0 14 2] 

^£2£»J. ^|§^<Dft^ttJt^ft^S-llcJt^ #Ji«liiS:i:5fc#)ft 
&&W#f*887700AncfB^<DJfc^ft^f S - 2 <fc *J Zl i: %m bfrT*&2> 0 

se>c *»qi©ft-&#D- 2 o srjBvxfcswi i cm, ©^Mfsttti.9i t* 
^ - ^ i& * fe \t m *® m & b t is ft ^» # b t v * -s r ^ mm e> t? & * . 

[0143] 

8 1 2001-3047389 
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KTfti£-ot~£.zz. itmms- 1 zm^&ffittoifmmvmm £ioo mm) 
fite^fctizz. j*««s- 1 zm^fcmtt<z>i?mm ommzioo mm) at 

H|5p7-92601-J§\ H-160828# CD 1 ^ -jK^^M©^ #^6-3479 
44#©mfeM 1 ©^-^-A-CD^s, #g§¥8-122954#|IS6M 1 (DXmmU<D 
^> #02000-89436-^- ©HJS^I 1 <Z>S$£M#0>*, #Hg¥8-292512#<Z>m6$I 

[0 14 4] 
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Hfci] 

) Dye1-(-L 1 -t-Dye2) m1 ) m2 

h^mU&^mh. ■lttl~5©«E»fe, m2ttl~5<Z>fflBt&*?- . 
. Dyelttj&l ©»&H&*U Dye2»4#Jfe©/t/l/lfy -/I/lfc#r£^* U 2/T — > 



1 
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m m a m m m 



[000005201] 
1. f^HH 1 9 9 0^ 8^140 

Mis] mm&m 

ft m n&fwmni&ffi-fitpmz i o#& 



i 
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